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Herbaceous phytomass and composition were estimated on plots, 
which had been either untreated or treated with an arborcide, in 
two consecutive years, 1989/90 and 1990/91 . There was a signif-
icantly greater phytomass (P '; 0.05) on alilhe treated plots than 
on the adjacent untreated plots in both years. Panicum maximum 
was largely responsible for the overall increase in phytomass. A 
significant decrease in phytomass (P ~ 0.05) occurred from the 
first to the second year on the treated and untreated plots. The 
decrease in phytomass was greater in the treated than in the 
untreated plots. This was mainly due to the much greater decrease 
in Panicum maximum on the trea ted plots than on the untreated 
plots. 
Beramings van die kruidfitomassa en -sames telling op monsler-
persele wat onderskeidelik sonder of met tn chemiese boomdoder 
behandel is, is in twee opeenvolgende jare gemaak, 1989/90 en 
1990/91. In beide jare was die fitomassa in die chemies-behan-
delde gebiede betekenisvol hosr (P ~ 0.05) as in die aang-
rensende onbehandelde gebiede. Panicum maximum het die 
meeste bygedra tot die toename in fitomassa in die chemies-
behandelde gebiede. 'n Betekenisvolle afname in die fitomassa 
(P $ 0.05) het van die eerste na die tweede jaar voorgekom in die 
chemies-behandelde en onbehandelde gebiede. Die afname in fit-
omassa was groter in die chemies-behandelde as in die on behan-
delde gebiede weens tn groter alname in Panicum maximum in die 
chemies-behandelde gebiede. 
Keywords: Bush clearing, herbaceous phytomass, Panicum 
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1n the mixed bush veld of the Northern Province the quantity and 
qual ity of forage limits animal production. A major factor affect-
ing this is the densiry of woody plants (O'Conner 1985; Teague 
& Smit 1992). The objective of this study was to report on the 
influence of the densi lY of woody plants on herbaceous phyto-
mass and composition. 
The study was conducted on Ellington Ranch. a 6 OOO~ha 
game ranch situated approximately 20 km cast of Ellisras. It is 
located between 23°38' and 23°44'5 and 27°52' and 28"O I 'E in 
the Mixed Bushveld of the NorthcIIl Provinc!! (fonner north-
western Transvaat I\cocks 1988). The rock substra te belongs to 
the Waterbcrg Group and consists of reddish quartzitic sandstone 
with conglomerale (Weinert & Ncethling 1959) which weathers 
10 give relatively sandy red soi l (mean clay percentage: 12; 
range: 7-21). The long-term mean seasonal rainfall as measured 
al Ell isras (stalion number 06744005; 23°40'5 and 27°44'E; 
885 m) was 488.1 mm (Weather Bureau, Department of Environ-
ment Affairs, Pretoria). The mean seasonal rainfall during the 
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study period was 604.1 and 425.7 mm for the 1989/90 and 19901 
91 seasons respectively. 
Herbaceous phytornass and composition were estimated on 
three untrealed plots and on three treated with an arborcide con-
taining lcbuthiuron, in three different areas of Ellington Ranch 
(Toulon, Spider and Cradock). The surveys were conducted dur-
ing April 1990 (one year after applica tion of the arborcide) and 
again during April 1991. The comparative yield method (Hay-
dock & Shaw 1975) was combined with the dry-weight-rank 
method ("f Mannelje & Haydock 1963) to simultaneously esti-
mate herbaceous phytomass and composition. This approach was 
recommended by Snyman el at. (1990) for the semi-arid savan-
nah of the former northern Transvaal. Three 100-m transects 
were placed approximately 50 m apart in each of the treated and 
untreated plots. At positions 3 m apart along each of the 
transects, a l ~m2 quadrat was rated (i.e., 33 quadrats per transect, 
99 quadrals per plol). 
Woody plant density was recorded during April 1990 along 
the same transect lines as used for the surveys of the herbaceous 
layer. A belt transeel (Hardy & Hobson 1992), 2 m wide and 
100 m long, was walked, in which the number of live and dead 
individuals of each species was recorded. 
The mean density of woody plants in the study area was I 119 
plants per hectare. In the treated plots an 87% kill of woody 
planls was achieved (Schmidl 1992). At Ihe end of the 1989/90 
and 1990/9 1 scasons there was a significantly greater herbaceous 
phytomass (P::;; 0.05) on all the treated plots than on the adjacen t 
untreated plots (Figure 1) . The increases in herbaceous phyto-
mass ranged from 48% to 106%. An increase in grass yield with 
a decrease in bush density has been well documented, and in 
most cases attribu ted to the effect of reduced competition 
between bush and herbaceous species for soil water (Aucamp el 
al. 1983; Stuarl-HiI11 987; Teague & Smit 1992). 
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Figure 1 The change in pbytomass between untreated and treated 
plots in the three regions Toulon, Spider and Cradock on Ellington 
Ranch, Northern Province, in April 1990 and 1991. Different letters 
(a , b, c and d) indicate a significant difference in phytomass between 
treatments and years (Student (-test; P 5 0.05). 
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Table 1 A comparison of herbaceous species composition in terms of percentage contribution to phytomass on plots 
treated with an arborcide and plots not treated with an arborcide in the regions Toulon, Spider and Cradock on Elling-
ton Ranch, Northern Province, in April 1990 and 1991. Species with a percentage composition of less than five percent 
in all the plots have been excluded 
Toulon 
1990 ]99] 
Un- Un-
Species treated Treated treated Treated 
Achyranthes sicma 
Artstida adscensionis 6 7 4 3 
Aristida congesta ssp. barbicollis 5 7 5 9 
Cenchrus ciliaris 2 
Chloris virgata 
Digitaria velutina 4 
Enneapogoll cenchroides 2 
Eragrostis biJ10ra 
Eragrostis lehmanniana 
Eragrostis rigidior 21 6 20 15 
Hermstaedia linearis 7 
Hibiscus micrantha 3 
Melhania acuminata 4 7 
Melinis repens 4 6 3 4 
Panicum maximum 36 64 28 50 
Setaria paLIide-fisca 4 5 3 8 
Schmidtia pappop/wroides 4 5 3 8 
Tragus herferonianus 
Urochloa panicoides 
Increased yields of Panicum maximum were mainly responsi -
ble for the overall increase in phytomass on thc treated plots 
(Table 1). Other herbaceous species which increased noticeably 
on the treated plots were Melinus repens on Cradock and 
Cenchrus ciliaris on Spider. Species which decreased on the 
treated plots include Urochloa panicoides on Spider, Eragroslis 
rigidior on Toulon and Achyranthes sicula and Hibiscus micran-
thus on Cradock. 
A significant decrease in phytomass (P.$ 0.05) was found 
from 1989/90 to 1990/91 on all the treated and untreated plots 
(Figure 1). The decrease ranged from 8 to 41 %. According to 
O'Conner (1985) available soil water, which is principally 
dependent on rainfall, generally has the greatest effect on trends 
in herbaceous phytomass and composition, whereas grazing has 
a modifying effect. There was a decreasing lrend in rainfall for 
the region [rom July 1989 to July 1991. It is therefore probable 
that rainfall was largely responsible for the decrease in phyto-
mass from 1989/90 to 1990/91. The modifying effect of grazing 
was most likely minimal as the stocking rate for game on Elling-
ton Ranch was below the estimated carrying capacity for the 
ranch and remained more or less constant during 1990 and 1991 
(Schmidt 1992). 
A greater decrease in phytomass occurred between 1989/90 
Percentage composition 
Spider Cradock 
1990 ]991 1990 1991 
Un- Un- Un- Un-
treated Trealed treated Treated treated Treated treated Treated 
2 14 5 
3 3 2 6 4 4 
3 4 
5 8 
4 2 2 
21 19 5 4 
8 9 
4 3 7 
5 2 
3 6 12 3 4 
5 4 11 
13 2 ]] ]5 
3 19 2 ]3 
73 85 63 67 3 24 3 14 
2 2 
2 7 2 5 3 
]] 16 
and 1990/91 on the lrealed plols than on the untrealed plots (Fig-
ure 1). This greater decrease in phytomass on the treated plots 
may be due to the destruction of trees. Panicum maximum, which 
has a preference for canopied subhabitats (Smit & Rethman 
1989; Schmidt el ai. 1994), showed a much greater decrease in 
percentage by mass from 1989/90 to 1990/91 on the treated plots 
than on the untreated plots (Table 1). 
Other species whose phytomass decreased noticeably from 
1990 to 1991 were Achyranthes sicuia on the untreated and Digi-
[aria velutina OIl the treated plots of Cradock (Table 1). Species 
which increased noticeably include Eragrostis rigidior on the 
treated plots of Toulon and Melhania QCuminala on the treated 
plots and Hibiscus micranrhus on the untreated plots of Cradock. 
When formu lating management guidelines on ranches aimed 
at maximizing long-term animal production and ecological sta-
bility in the mixed bushveld of the Northern Province, it is 
important to take into consideration that palatable grasses such as 
PaniC/WI maximum are responsive to the density of woody plants. 
Total bush clearing appears to result in negative responses of the 
herbaceous layer and it is therefore recommended that selective 
thinning of woody plants takes place in bush-encroached areas. 
This recommendation is supported by Smit & van Romburgh 
(1993). 
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